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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject plant 
with improved resistance to environmental stresses, e.g. 
those caused by drought, cold weather and salt, without 
being stunted, by including a gene with a DNA, to which 
a gene coding for a specific transcription factor is 
connected, in a stress-responsive promoter. 
SOLUTION: This plant is a transgenic one, with a DNA 
connected to a stress-responsive promoter (e.g. yd29A 
gene promoter), the DNA having an amino acid sequence 
(e.g. that shown by the formula) and coding for a 
transcription factor (e.g. DREB1 protein), wherein the 
transcription factor is connected to the stress- 
responsive promoter, and can activate transcription of 
the gene coding for the transcription factor. It is 
preferable to produce the transgenic plant by introducing 
a DAN, to which the gene coding for the transcription 
factor is connected, in the stress-responsive promoter. 
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(54) [|SracD=6i»t] iHiX M^Xii»tt«t<fe 



(57) [H!^] 

T<D (8)X« (b) 03 K<lr = — K-r f>DHA*sa3$^t 

(a) ia3?'J#-^4, ia?iJ#-^.6. ifi?iJ#^8 

(b) iB^iJ##2, IEJ'J«#4. iS?iJ»#6, iB?'J«-^8 

ite < 1 1 1 <@oT 5 y m^x^. m^m u < {i#jD 
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T(0 (b) (Oi^ >^y<i^ni:==- h^-t^dUt^m^^ 

(a) mmm^2. i5^U#-§-4. i£^iJ#-^6> iB^U##8 

(b) i£^ij#-^2. ia^ij#-^6. ia?y##8 

T(D (c)Xl-± (d) coDNA7iSiS^^ixfciie^>^'^tp h ^ >- 

(c) IHJUS^l. i2?U#.-^3. iaJU#^5s iH^y#^7 

(d) iaJU#-^i. iaJU##3. iE?iJ#-^5. ia?iJ#-i-7 
^ U < f:3:iB?U## 9 xm ^ fi^mmm^iib^ hti^^dMt 

[tf*3S4] >^ M/^^£^^tt:7'a^— rd29A 
5tfi^:/n^-i5^— , rd29Bite^:ru^— rd175t 
e^:7"n^— , rd22ae^:/n^— DREBlAit 
e-^:7'n^— , cor6. 6ae^>^n^— , corlSa 
5te^:7'D^-:$^— , erdl5te^-:rn^— Xminl 

[0 00 1] 

h (DRE ; dehydrat ion responsive element) 
Ki-'SDNA^. >^ h i-'::^iJ;^tt^n^— T?ft 

[0 00 2] 

7s. ^n^K!?. 7^>^1^-r ^ie t*) Ji. iS^a^S 



(2) fltia 2 0 0 0 - 1 1 6 2 6 0 

2 

[0 00 4] ^&^(Oy<^ i^y-^ J n V'--(r>mm^W\*^. 

''j^:x.=,y^^m^}f(D^'^-^m\^x. m^. ma 

y^-^t: Kn^lT*-^— if ite^ [Science 259:508-510 (1 
993)]. :7^n y v^^^^ite^^^ bTJ^S**Ai~:r 
n y :>--5-;^y]^/}C 1 — h v^^^^ — fe'ite^ [Plant 
Physiol. 1 08:1 387-1394 (1 995)]> ^ ^) ^^-^^i^ 

^^^ae^^ \.x\^Wim^%^ y v-T't Kp-ir--^— ^ 

5ft^E^[Plant J. 1 2:1 334-1 342 (1 997)]> mmmm.^ 
IfjSaHS^t LTf:ii>n-f ^T^X*^-S3fecu-3J3iJK^^^fp 
^bS^^a^^ [Plant Physiol. 105:601-605 (1 994)]-^^ 
A 9^tS?n>fb^*ae^ [Nature Biotech. 14:100 
3-1006 (1 996)] ;i5^v^b^l.Tv^^o rix^^ofi 

[0 0 0 5] mM. M-;:^Wtt 

b i/>^Bttt-/^^r i:;^s«^$tv-C^.^^ [Plant Physio 
I., 1 1 5:327-334 (1 997)]o -tCt^. ^ M/>^Wttt7:)S# 

tt. >^^l-::^l^tt^(Oii5v^ffi^fe^sf^ttl$i^TV^^[The P 
? lant Cell, 1 0: 1-1 7 (1 998) ] o b;&^L. rcoizptc^^ 

<o5te^;6S|^B#»l^:Smt:^i^^fc«>. ^t^aifeio^;t> 
[0 006] 

[«PJ;65^ftLJ:5i:i--51ijli] >^ h u;^./^ 
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[0007] 

[00081 *«ig»t> h 

^— ^— <OT»Si-t;Tco (a)X«{b) (D^ v-^^^ ^%=' — 

(a) ia^J#-^2, iB?iJ»^4. iE?iJS-g-6, ia?U#-§-8 
^ U < «iBi?iJ#-S-1 OT^ ^? T 5 / KiB^'J*^ t, ^ ^ 

(b) ia^iJS-Sia. ia2?iJ»#4, i2^J#^6. iB?U#-^8 

h T«(t<0-a:e^(0e^S'»J«i-t-2> ^ fC 

— ^— (73Ti5S{wi^iT(D (c) Xti (d) (DdMtmM^i^tcm. 

(c) EyiJ## l, iB5iJ##3, ffi?iJ#^5. ia3^J#-^7 

^ L < {ilB JIJ#-^ 9 ^ tv^i :teSia^W=" t> J'j: 2> D N A 

(d) iajijs# 1 . ifl?ij#-§- 3 . m^m^- 5 , iajij## 7 

^ L < fiia?iJ#-^ 9 T-^ ^ K-S :^ffi?iJ*^ ^ /.e ^ DN A i: 
W^jS'S^Sra— K-t-?>DNA 

[0 0 10] $f>l-, >^ h v;^j^:^tt7'o^— — i: L 
TJi. rd29Ajte^7*D^— ^— , fd29Bjt'e^7'n^— 

— . DREBlAiSe^T-n*— , cor6. eit-g^T'o^— 

^— , cor15ait^^7"n^— ^— , erdia-fe^r^n^— 
— &l/k i n 1 S^E^T'n ^— ^ 6> fr>3lS^^ 

[0011] 

J^^^3iv;< h (DRE : dehydrat ion responsive eleme 

n t) l^i^-g- U0RET«fEcoite^^<O^^5rfiH4Yl2-r 
*t--5te^H^<l:=' - K-t-2> ONA (DREBiie^ t p ) ;ds 
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[0 0 12] *%BJ{^:io^,^Tffi^^ti^^>OREBite^^t. 

io, DREBjte^<o5*>, DREi^-g-iS'i'^^ifeiAjte^SrD 
REBlASe^^. DREig-^;? ^-^^j^ 1^1 BSe^^rDREBI Biit^ 
=i-. DREite-g-iS' w«^SClCite^^DREBlca^^. OREiS 
•g-^ l^y<{> K2Aj6e^=lrDREB2AiS^^, DREl*-^:5' 
iS' «2Bjte^=S:DREB2Bite^ w> 5 . 
[0 0 13] 1. DREBSe^OiJ' n-^.^-^ 
iO (1) ^^D^'p!l:^X^OtnRNAXl/cDNA7■1':/7 y— OWSS[ 

tffiV^Sr 0REBlAit'e^<Ov'D-(':5?-:J-X:>- 
«ife#:'f'<DmRMAl'-<yWJi. ttifeft:^lriB;Sa;:<. h {MtC 
lO~-4'C){c:ei^-rsr t{'J:!?ii:*:L, DREB2Ait 
e^OmRNA U'<>'^H. WiaW^^^^V'^y^iMxM. 150 
~250inM NaCD-^ffc^*^^ bu;;^ (^J;ltf. ffii*^/t«8(;i^ 

[0 0 14] mRNAf^SSMtt. fi»J;ttf. ■6MJg*fi-C^=t^-y: 

RNAHii^trttaiPtlii-^). »:VNT, :^aMmmir3li^h. 
:tV ^fdT-fe^VD— ;:^-^-fe:7TD— ;^2B$rS#:t-t"5df 
y U-fe7r o— ;^/^if;Sr^v^/cT7-^■^7"-1•— A 
fo?)VN»*^^5/9^?£{::± tp^y (A) + RNA(mRNA) ^#5 

[0 0 15] COJ; pJiUTWtjttfcmRNAS-ilSt L 
T» rlTI5«0=3f.5, K(^Jx;tf^ ZAP-cDMASynlhesis Kil(STR 
ATAGENEttS!)) SrfflUV ;r y ^ihoRX^mm^mmzX 
40 oT-*^cOHA?r-g'^ifeLfc^. :$:^cDNA*^e> 

cDNA^r-g-fife-rS, 5^:^•>T^ #6)nfc::i*^cDNAJ;iEcoRI- 
Nol I -BamH I T^^T'^'— if (OjS«JJiT^''7'^'— S:#*D 
e^Stt-fb Y:^ ^ V («»J;ttfGAL4?Stt<k i^JtC 
i*)Sr-^tpr^7>^5 K(Cajx.tfpAD-GAL47*7;^5 K (St rat 
agenettt^) f£ if) coC^Stt-ft -< >(DTm\ZTgm-t 
SrtJ^J:!?. eDNA7-r7'7y-Sr<^S[i-5ri:*JT'# 

[00 16] (2) mim^^n^ u—^i^-trm^^ 

DREBSe^^j5'D-r:.i^^^i-?,;br?fei:Lrf*. ^SSrffi 
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ffimco^y h (^!l;l(^MATCHMAKERI7i^/^'1'::/y y K->;=<. 
r- A (C 1 0 n t e c httM) ) Srffi V ^T^T p w i: # 
[0 0 17] ±fE#3' h€rllV^T, DREBite^§r:f n- 

->:^^-r^»-^. DREB®e^/6S='- K-r-S^V^-^j^KlO 

K^=3e-.>' hf:i^#(OPS{Saccharomay 
ces cerevisiae YM4 27 1 ) iCJi^gg^Lfc^ n— n^^^ 

10 0 18] ^G— nVi/ffl^S^a^Stt, HISSS/hT'o 
^— ^ - 1 Win^ o ^— — (Oft^T- y — — (I e 8 

v-^r^-a-^-r-Sr i:7J5X'#?)fcfc. as-ttt;^^-^^^ 

^<^K«#^^^{rag-fS>«). a§oT, HIS3^ W-?jJ'K(D 
M-^Pl^?iy-efcS3-AT(3-T5: y MiTv'— ^wl^itTT- 
o^te»i, JgS^iSt#6*){::3-ATfc:ioTPflS$H. fc^>je 
«W±<03-AT#«T-Cf:i, SlBiart<OHIS3^ W-«^KH«8 

l^??^T-C^W^IMi>i5, lacZae^ts, CY 

Cl*/h7'o^— — t iqihfiT,S*/^:7'n^— ^— OTM 

10 0 19] La»u «^rE^s±ffiE«t^'^i*^v^T, HissiS 

■e^±j!tE<;30RES.t/l acZae^±M;cDDRE(-fe-^ H I S3 

"TIB i: !te •? , d^oX-ga I f:i3^^$^x= o ttW^ i 
5„ rrT% a^::^ Mx;^J^:^tt^i-;^>'h{DRE ; dehy 
dralion fesponsive eletnent)^i^ ftfife;^ h u;^-^iSia 

??ft-t-5 9 b p (D'^^^fsMmV -T ACCGACAT-3' t^i^fi^ 
^^^^{•^littcODNAti^^ v» 5 , 

[0 0 2 0] DRESr-^tfONA»T^fi, Sit;^ M^;^flHtta 
e^<^lo-CfcSr(l29Aig^-7-[Ka2uko Yamaguchi-Shino 
zaki and Kazuo Shinozaki : The Plant Cell 6 : 251-2 
64 (1 894)] cOT-n^— ^-ffi^ (f d29Ajte^<^ai/?§aM 
^*»b-215 — 145o0J®)$r^ jKD ;>«7— ^]I1^^(PC 
R^:t)V^p)Sr^T^\ JSifi-rscirt^J: i:*ST-# 
So rrT-PCR{;i^vv5ci td5T-#?)»SDNAt LTJi. 

T'^'T'-v— i: LT»i. 5' -AAGCTTAA6CTTACATCA6TTTGAAA6 
AAA-3' (iBJlJ#-§-11). T>'^-fe:^;:^7'7-('-^— t 



(4) i|#§l 2000-116260 

(S 

^•±^ 5" -AA6CTTAAGCTTGCTTTTT6GAACTCATGTC-3' (ia?ij#-^ 

[002 1] (3) DREBlAite^&UfDREB2Aite^O^ n 
DRE61 Ajte^5:i;J0REB2Aae^l*, ±bE (1) {;i*5vnT# 

e^*§rX-gal (5-r^n^-4-j> d a-S-Y V KP/V-^-D- 
-r€)LB«««!7'u-h/j:^J;:Sa-««^s ^yu-h± 

[0 0 2 2] -r/^^^*?. OREBlA3te^=^XmREB2Ajtfi^ 
«r-^tpsKi>v^-f u-^li, GAL4Stt-ft K^-f :^ (GAL 

n fe':7'n^— ^— c^SJi^T-Cs DREi^-&^W«^ 

e i: GAL4^^?Stt'fk >• i: oBk-^:? ® U-^^ 

li-a-jS'W^^eJi; ORE^-g-^^'V^^^ffSiS^^^^^LT, 
U'tK-jJ'— ite^^±JftO0RE{i^-a-U. j3cVNT-GAL4f£tt 
Yk V:^ -< l^t^ I a cZite^STJ^H I S3jte^rote2?4-fli-14-fk 

i:;45xt Sfci63-AT#^ETT-^*prt6i:/i-5 i t fcjr. 

iO -gal<D^(^J;9 = nn-Jl#fe5rM-rs. 

[ 0 0 2 3 1 JJcVN-t?. roD± ^JfeHf-fesDj:^— d^'t.-^- 
•r^:Lt\z.Xr). DREBlAit'fe^XU^DREB2A3tfe^^?r#5 
[0 0 2 4] (4) 0REB1A^'>'>'-?^|fX«DREB2A^'>'."?^' 

ZT'D— :/i:bT. ae^y-Y :/7 y— cD'*'*»?>^'n-= 
i*oT. '>o>r'5?:>-X:^<DcDNA 
^-I'T'^ y-fTJ^i^^tj. ±i2(3)J'*5VNT#C3ixfcDREB1 
AcDNAX»iDREB2AcDNA<Sr7'n — LT-?-ixt>0*:^n 

[0 0 2 5] (5) mm^mcD^-^ 

±12 (3)Z4.U^ (4) ^;l*5^/^T^§6>^^/c7'7 :^ 5 K J; ?) cDNASP 
50 i/i^Ummm-^mX.. pSK(SlralageneitM)/i^(0® 
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>rw/<- x»*Mi37r— i^^rfflv^?)-^?-?^ 

RKIN-ELMERttM3J3A DNAV— /j: f) ^S:^^,^T 
[0 0 2 6] ia?U#^ 1 irf^DREBI Aa'e^o:^«ia?ij 

Sffi?iJSr. ia?iJS-§-4 jrn^ite^<o = - K-r«>^>'^< 

^ Scot 5 y m:S.^>\t^-ro E5^iJ## 7 tCttDREB 
1 C®e^<D4S«iB?y =Sr s iE?iJ#-S- 8 »4^a€^(0 3 - 

f4DREB2BSe^=^(04gSi2JiJSr. iS?iJ#-^1 OfllH^it'e-?- 

SaiBT 5 y gfE^iJ^S^ t> Jie 5> ^ Vv-?:*' e^SDRE {Cj^-g- L OR E 

So 

[0 0 2 7] finjxtf^ ia^iJ#-^2\ 4. 6. 8 3^t410-f 
^$nST5 y^ffi^iJ<0'>/i < t ^> 1 ®, L< »4 1 

:9cLTtJ;<, BE3?y#-^2, 4. SXfilO-CSfc^iLS 
T 5 y Kia?'Ji-'>'ic < i: 1 1 L < »4 1 ~20fliS 

J:<, fe5)V>»4. EJilS-g-2. 4x 8 3^I110-C^fc$tv 

^)T5 ygfia3?iJcD^i^Jie< i if^L<i4l~160 

5 y^{cg^u:fc:J':^>-?i5'e^=>-K-f •safest, a 

eiSDREfwie-g- LDRET«fE<05Se^Ote^Srfi& 
[0 0 2 81 ±f£*e^i: j:^ h y h fiik 

JJ^>^^AT 5 Ki»«*S30~50%. $f * U < tt50%-^*) 9 , 
}&S«537~50t:, $T*b<»442"C-ero*#^i'>9„ 
[0 0 2 9] Kunkelfe-^ Gappe 

d duplejife^Cf<Otii^3i(0^ifeXf±rH»-2[i-f 5;&ifefcj: 

Affl:^-;/ S («fyx(iMulant-K(TAKARA?±M) -^Mutant-G 
(TAKARAthM) -^ii^) ^m\'^X s fc-5V«, TAKARAttoLA 
PCR in vitro Mutagenesis — Xi^r 5' K SrfflV'Tf^ 
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[00 3 0] -S.DREBjte^O:teSia?'J;4S|t^$H^ 

^/^L'5^yA0NA?rg|S^:by^:PCR^^:J:or, fc5,^^^4®^g 

aia?ij^fl-t--50NA^>t>i-:7"n-:/ir LT^^-ryy ^-r 

;fr$-&2)wi:{;iJ: DREBite^^r^l-S:: ir/45T-#2)„ 
[0 0 3 1] DREBlA3il4DREB2Aa-g^^^trM^ 
x.-i^^'-fi, ;>d©SK-12i»»::^A$ix> DREBlAiSfi^ 
5r-&tr:^^M«. f^U^S^OREBlA. ^?€#-§-FERM P-169 
iO 36i:LT, 0REB2Ajte^^^ti>::k;^Stt, IliSU^^DREB 
2A. *K#^FERM P-1 6937 tUT, lM&m^±-^JL^ 
XlSlftWflF959f (3c^»o< tfrtrm 1 T S 1 S 3-§-) 

[0 0 3 2] 2. OREBSe^iiSr'— Ki-2>^ 
DREii*-a-|8RTJ«^?St±^kf6(OSiJ^ • 
(1) DREBjt^^;^=i— K-t-5^'>'^^^KODREi^-g-ti<0 

DRE BiSe^^s => — K-r S ^ ^-^s'j? S (tiTDREB l^^<i> 
Si: v^ 5 ) *i =>- Ki-«) ^ St<ODRE^<Oi^-g-tefi, 

j7hT-;/-fe'r' [Urao. T et at. : The Plant Cell 5:1529 
-1539 (1993)] ^=ff 5 Ci:}wJ;»??ft*='Je)Sr tds-e^ 
5, rrfs DREBlA^'W«^'®tGSTi:oDiK-a-:?>'^<^ 

(GSna-e^Sr^— Ki-?)7'7;^5; K(^Jx.{i, PGEX-4T- 
1-^^ rJ'— (PharmaclattM) Jfcif) '*'roGST3— K®«OT 

f^i^^-fe :7 T D — :^ if (OSft:?r^V^S T 7 -I- — -7^ 

[0 0 3 3] '/ywi/'^ HTy-fet'W:, DNA ir ^ V^-«i5' « 
T^ISiLfcDRE^-^tfDNAIgrK-irfiflfEii-g-^ §r 

40 t), DNAWfK-t:J'>'^-?c>St(Oiit-g-{;ieHi-SanT» 
•fb$J^fcy■?>- K^S^tUi-^o *%iet-*JVNT. DREBIA^ 
W-?^' KXttOREB2A:J' %.mW^\\\z.t^Wim-^1i^ 
-^bTv^-5 ;:i i: tt. OREffi?iJi::^S?r*D;tfcDHA»fJt Srffl 

{-■rs rLhV^X.'O 5tS.i--5 r i: :b5T-# 2>„ 
[0 0 3 4-1 (2) OREBafi^^;5S=-K-rSi5'V/-;j?K 
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tdiT-f-So m^Vi. DREB1A cDNA^CaMySSST-a^— 
— Sr-&tppBI22l7*7;^5 K (ClonelechltM) i-a^t 

(2) J-*3V^T#c>iX"5DRESr^tf71ifeS<ODNA®igE?r 3 ;* 

■fey hi®-S-bfcDNA»f>i-^. u::!^— fe-(GUS) 
it-e^iiSiLOT AT A:7'n ^- -O $ t, fi±atl;iJ*^ 

GUS?§tt?^S']^i-5)c rrr-OREBlAi? W«^K^|5] 

[0 0 3 5] ^^m\z.io\,^x. h7"7;^ h(DmmjBi 

If^z/u hzTy:^ h^<D7'7;^5 KDNA<D3lAtt, Abel 
^<0:^m[k\)t\,S. et al. : Plant J. 5:421-427 (1 994)] 

^Sr7"n h7*7:^ h{w2SAb. ifSttf^i^fi- 

= ^jStiti. Jelfersonb<o:&?£[Jellerson, R. A. e 
t al. : EMBO J. 83 : 8447-8451 (1 986)] ic J; >J> 

^Sttl^PicaGeneyw-^^zc^—- fe'Ts'-fe-f^s' h 
(Toyo-lnkttSSi) Srffi^^^>r irJcJ: uaij^i-^C 

[0 0 3 6] 3. h 7 >-;=>. v5in^-;/i>1lti^<75f^S 

jfife^x^^j^&^^v^-c. ±121. ^-*5v^T^§e>i^fc 

3te^Sr*£*feif&^{-^Ai-S C t J: S^;;^ h u 
i^a >'ife*ifOii:^«A&J'iifdS*ff t>nS„ T^^u^'? 

[0 0 3 7] (1) m.wm^xmm.^^^i' i'-nY^mmi 

fcDREBIAite^. OREBIBite^-x DREBICilfi^, 0REB2A 
at€^^ X«OREB2Bae^Sr-&tfDNA=&iS^nc®Ji5I»^ 

?)rtd5T-#-5o o-->':/ffl-<j!'^ — i: bT»*. pB 
I2113NOU pBI2in, pBllOK pBI12K p6A482. pGAH. p 
BIG^cjv^^'-^-y — <if 9—^<r>-/=7 7.%. K-^pLGV23Ne 
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10 

0. pNCAT. pMON200'iif<Dtf'ra'<^'^— ^(D7*7;^5 K 

[0 0 3 81 ^<^'•^y— <iJ'^'-^7'7;^5 KilrffiUN?) 
4i-S-^ ±I2<0^<W -t- y ^-<0^|!LE2?iJ (IB, RB) 

tfT-if^s-r^. ^^^^^-e^ JSifsbfc*a^;t-<:J'^-^T^ 

D^<^7"y U'A • f^o-p? 7r->3ii^;^C58, LBA4404, EH 
AlOl. CSBCIRII", EHA105^f;i, WmiS^^. aiu^h 

70 A*^S^^o?^K^Affl^c.ffl^^?>, 

[0 0 3 9] Jifao*fe£A^{ct, *«?gj:::fev>TH. 
H^^-^S [Nucleic Acids Research, 12 : 871 1 (1984)] 

»;iJ:oTDREBae^$r-&tffl|!fe®^.^T:/a^<:i'7"y ^ 

(mtipRK2013:te^)SrtS*-r'5±iK®x S-lFTt/ny? 

^-T^y t^A^rjm-^^b. y 7r vifv-y >-s.i/;&:h-v 

20 [0 040] DREBae^fi. l^.^^i' 

m^n.. Ba.$ixfcPREB^>'^-?^scof^ffl-ea-«-oa-^ 

i>o rix^E5jh-r-5fcJ6x ;=<. M^;^:ftl^B#{::ro;^DREBjt 
e^;i5^^$H^> i p DREBite^^Sr;=>> h v;^J^?ig:t4 
^n^-:J'-%DREBjte^JiJStt{-JtiiS-r?>r i;6S*;tfc 

li WTi^ t. 0;65^ff b iv:^o 
30 [0 0 4 1] rd29Ajte^7'o^— ^J'— [Yamaguchi-Shin • 
ozaki.K. et al. : The Plant Ce 1 1, 6 : 251-264 (199 
4)]o 

rd29Bit'fe^7'n^— ^— [Yamaguchi-Shinozaki, K. el 
al. : The Plant Cell, 6:251-264 (1 994)]. 
fdUjSe^T'a^— ^f— [IwasakI, T. et al. : Plant Ph 
ysiol., 1 15:1287 (1997)]. 

f d22ae^7'n^— iJ'— [Iwasaki, T. el al. : Mol. Ge 
n. Genet., 247 :391-398 (1995)], DREBIAitfi^tTo^ 
— ^— [Shinwari, Z. K. el al. : Biochem. Biophys. Re 
40 s. Com. 250:161-1 70 (1 998)], 

[0 0 4 2] cof6. 6Se^7*n4— iJ'— [Wang, H. el a 

1. : Plant Mol. Biol. 28:61 9-634 (1995)], 
cor15a®e^7't3^—^ — [Baker, S. 8. el al. : Plant 

Mol. Biol. 24:701-71 3 (1 994)], 
erdiae^T'o^— ^— [Nakashima K. el al. : Plant 
J. 12:851-861 (1997)]. 

kinlite^T'n^— ^— (Wang, H. et al. : Plant Mol. 

Biol. 28:605-61 7 (1 995)], 
[0 0 4 3] (a b. ;^ h ^^i^::^i4T-fc!3, B.<Mm^ 
50 (^-emffi-r5ri*s^5>*v-Ct^5>|5StJx ±iB7*n^-^ 
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Jl 

T, PCR{cJ;*iSi®S;£:{cJ:oT4t2)ri:*ST-t?). 

[0 0 4 4] i£J«^{c:rt:i:Tg^*^34^it^i-^^' 

[0 0 4 51 ^^^^iu::^£:cTyrB^-^'-ia?lJ^:DR 

Kny-f— ¥(Adh1)<0't'>' ba>-[6enes& Developmenl 

1 : 1 183-1200 (1987)] Sr^A-TS Z-ht^-^^^^ 

[0 0 4 6] ^ f^Jc. ?S)^«){c:g6<jroJigKe»^saSrjM 

*-i:LTH. ;<7:^•=^'-ri>'>•ii»^4a'e^(NPTII), Stit 

D ^ jh;^ * h 7 v;^ 7 7 — ^ (h t p) it-E 
T 7 (b i a I aphos) {::*fi-5fi»ttt?r#-^-r 
Ss^;^^^ y ;^ y v'i^T.-fe5^/Vh5»^73i7— ^ (ba 

td5T-tS. DREBae^^S.l/31S?-^-;&-jtfe^»:i> * 

10047] (2) tt^^^'-f^DREBite^O^A 
*«W^^*5^^T, Wffe^^fctt. tt!fei$«J»Bli&, «lg4a 

»f e>H5o DREBiiie^^»i, ^5fbfc*|!fe§JM-»-DREBae 

7*7:x. h n/Ki^—v' a ± !3 DREBite^ 

10 0 4 8] T:J<ny<^7-y !:7A^|fe}£t:ii iJjg^^Sr 

a>&[CRAcad. Sci. Paris, Life Science, 316 :119 

4 (1993)]{::J:t)tT5itd5T'§r;5, ■^fi.lo'h. iyu^yi. 

•SfciT^W^^fcixn-i'^^^X-^ir, DREBite^5r-& 
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^— A/Jf:^7'T-65~?0mniHglc:;tC^>*T-K§l^, 5~10^J- 
[ 0 0 4 9 ] »:i,NT% g 6<)itfe^(S*<gl#:*iMg^i-Sfc 

[0 0 5 0] —m^i.. *tife{;i»ALfcae^<t. ?B*^it 

^AiSe^ODN A»r>t * 7* a -T' t UT Mv ^ ^ > — tf V 
fef- J: 9 Jw^a L T V N mRN A 

[0 05 1] :*:B§^{-fflV^'5a'fe^^^^ALfc h 7 

[0 0 5 2] (3) DREBjte^ro«[!^item-T?(0«mV'-<-'l' 

DREBae^*5»ALfc> 7 ^Wifei(-:felt5> 

PCRfeXfiy— ifv-^^ff^ffiv^TDREBite^cOmRNA^^ 

[0 0 5 3] (4) mmB.l-i)mX^h.tz h y l^:^^J>=. 

DREBae^d5*A$ixyt h- 7 >'>^i^:^-vi'U^^P^\z. 
*JVNTv 0REB^'i^>'<i5'fC(?3f^ffl{j:j; 9, %av-<>'V*s^ 

-rsw t*5x-trSo y-ifv-^j-wj-isv^TH. oREBae 

^dS^A^ixfc h 7 v;^-:^^^^' ^!'^a!fei:^»A$^^T^^ 
mRNAU'<>'W:^^jiJ;itSoT. lt$!fi-«>r iJcioT^^fi 

[0 0 54] mA.\s.. ^m^^mufx'nxtzm.m^. 
m^jm (^j;ttf i~2isw) <r>nmLt^/y.n.w&y( 
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[0 0 5 5] (5) h^>'>^v^^^:yj5^fil#?(75^^;^ 
[0 0 5 6] 

(1) iym^ ^-j-x-rm^^comm 

LEHLE SEEDS^^tA#Ufci/n>Y^-:^X-t"Oa^^?gS 
y 0, 02%Trilon X-100){::1 

Tkgfe^^ mm^^m (1 y >yi-^ 0 : M.yt^V - 

- ^^^mmm^-^^m iB :$^mmim) L eg, mes 0. 5g,>^^ 

n-p^30g»^^8g, pH 5. 7){;i. 40~1 20*feS« bfco 5{) 
UT*&1000lux. 16^raP.g»!. 8^PflPtMlo5t^#T^c: 
i^V^T. 22t:T'mig-r^Ci:J;i<]: t)fiSife#:«:#fco 

[0 0 5 7] (2) xKy (A) + RNAOliM 
_Lia(l) l3:*5VNT#fc«t^#:^> 4^T*24B#ra(7:)ig;^afe 
aSrirofc^. :^y;^-=¥1f-/va}:iJ:!9^RNASrl@KL * 

DEPCiM|7jC 

ill U:^-?^ K ^ V >^ 
l,4ag/aliJv :^-^^^v- 



oW^#:3g^. 100ml(^5. 5M GTC^?i5 (5. 5M^/T::^i^>' 
^:^v-r^— 25mMi>3i>^':^ h y ^7i^, 0, 5%N-7 

)J^±mLAix'r^r iricj: «9DNA<^*0^Lfcm. 4t:. 1 
2. 000xgT-155>PfliS'5L. ^^S&WDi^itm^'txm^l. 

[0 0 5 8] #?.n/c±rf h ^ U-y^^^CDyS'b^m 

{ClAi^fcnmlcDCsTFA^J^tir v-^? A h y yy\y:tuT±7- 
— h (Pharmacla?±M)l 0. 25M EOTA. dSKTKSrjg-g^LTD 
^\.b]\::mm.tzh(0)±lzmm^. Beckmann SW28n- 
^-^]bX:. 25. Q00XfpmX2mmrmm^bl.m^ttm^ 
"tfz. 5*:v^T-#^?^^/cRNA^. eoOyu I c^4M 6TCj§?S(± 
IE5. 5M 6TC^SrSS]S7kT*3RbT6TCJ8^dMMt/cf5 

J: 9 @ftj(^:^RNA^#fCo 

[0 0 5 9] ±ie^RNA§r. 2mlOTE/NaCI (TEt IM NaCI 
1 : 1 (Om^xm^hfz h <0) \z.mm b> UEJ^UE/NaC I -e 
^!S&'fl::LT*5V^fc;^y =^dT-feyWnr— ;:7;pt7 ^ ^ (Col labora 
I i veresearch^i:$l{:^y rfdT-fey'Vn— ^ (type 3) ^Bio-Ra 

{Cilbfco ^8mI(^TE/NaCIT*;^7^A^Jfe# 
TE^*n;tT^y (W^RNA^Sr^mrMMbfco 

[0 0 6 0] (3) cdUy-(':fyV—<0^^ 
±sd.(2)\:iXK)m^tifzy^]) 5M6*^V^Ts cD 

U^^^y h (StralagenettiS)(c:J;!9Z:*«cDNA^'a- 
mil^^mcm^pkD-mi^yy:^^ KCStralagene 
*hM)l-ai^$LcDNA^-r:/^ y-«r-^^LfCo -f^-^fc 

ft^mm^x-:^mmk^^^i.tz, ^ . 

[006 1] 



5 /il(5 A*g) 
5 //I 
34 /il 
1 ^1 
3/il 

2^id 



[0 0 6 2] iia^td. 5m I (50¥{4//i 

I.SM§l/m1 RNase H 



[0 0 6 3] 



45iBl 
20 All 

6 All 
2 Atl 
11 All 

m- 



[0 0 6 4] Jbias^s?s<S:x \bx:x2.b^m^ 



50 
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l-BamHlT^:/t^-(TAKARA?±Sa). 1 /i \<D]Ox V 

mmm. 1}^\<om?. i^iicou dnai; if (4 W4/ 

t;iEcoRI$»JRga^^SFWi^*i-^cDNASr. ^n-^V:J^-< 
iJ'i^-T'fc^pAD-GAL 4:7*7;^ ^ K (Si rat agenettM) c7)GA 
l^(DiS{±^t h*^ ^ VtDTMcoEcoR Ig&^itc, T4DNA y ;^f- 

[0 0 6 5] (4) ^^'y AONAOpi^ 
±iE(1)tc*5VN-C#tixfcfilfe#::6^?3. Molecular Cloni 
nglManiatis, T. e( al.. Molecular Cloningia Labora 
tory Manual, 1 87-1 98, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY (1 982)] lc|B®(7:>>5-?£}C 

X-y^mW-W^ {w2, 000ml (DfiSE#ffi.S®?K (0. 35M;^^ n 
— -:^> 1M TriB-HCI (pH8. 0). 5mM MgCh. 50mM KCDSr 
*D;1T. l7-y >'^*::/U'>':^^Tl5>ra<7)J|!&^^3lEJtT 

[0 0 6 61 JeSJ^^ffiiS't-S :i t Jcj: !9 . J^Ji&a^^r 

OOOxg. 4t:T•1055^PB^^g:itJS.il^LfCo ±f»$r 

?>Sftig3SiS'C^ bfco i^fe<Ott®;6S e < -5 * T'l^ bS 

[0 0 6 7] ^t?:)^^fc&l'^a®^3^c^^LfclOml^^TE^::® 
SLfcm> 10ml(^^»fK(0. 2M Tr Is-HCI (pH8. 0). 50mM 



16 



;tfco 0. lml(D>^D7"^^— t'K (lOmg/ml) SrAQx*Sfi&:K 

?r3. OOOxg. 5^re^oJS/L^^::J:•?)IE|lRU rixS-lml^O 
TEf^^^LT^^-V ADNA^^fco 

[0 0 6 8] (5) »e!7>^N>r::/y ^'K^^iS^ y-^v:/ 

^^-3te^<0±afEfc. DRE-=ef^— :7Sr'§ti*DNA®SSr-itix 
^•ix4;^-ir^;/ hiSM Ufc 2aiS(^>^^>^ :^ K^-g-tr. OR 
Eit-g^^ KSe^ n >':^^^^^^«^ bfc 

(ID Do ^fa^^. i-Tv *%§gt->ffiv^^^^H^7j>5S$ 
-g^-r 5 DREffi^iJSr-g-tp. r d 2 9 A5t^^:7^ d — gi« ( r 
d 2 9 Aite^coai^§li&^;5^ 6) -2 1 5— 1 45 <Offl«r «r PCRJfe 

5'-AA6CTTAA6CTTACATCAGTTTGAAAGAAA-3' (iH^im-^ll) ' 
TV'5=-fe>'>^:/7>C-^— t UT. 5'-AAGCTTAA6CTTG 
20 CTTTTT6GAACTCAT6TC-3' (iB^U#-§-12) ^^-^^Lfco 

T% Z.f\^h(OZf'7 -^—XCVX^ it«tsm. PCR8fr>T-^^^ 

ndlll^KfSMaSr^AUfCo ^^is. ;r Jxb(0-g^^>^^>r 
■v-H. ^ S tbDNA-g^^a (Pe r k i n-E Imer4±$^) ^^tffi L 
X\\L^^^\.fz, :::tih(Dyy'^''^—^m\ ±fS(3) 
{;i*5VNTl@tSLfc4rV ADNA^r^Si: LTPCR$:^TofCo 

[0 0 6 9]. 



10XPa3@®^(1.2M Tris-HCl(pH8.0),100niH KCl, 
60niM(NH45^4, 1 % Triton X-IOO. O.ling/mlBSA) 
50pmoV/il Z^^^f-v'— (izvx) 
50pmol/ AM-^^^-f V—Cr^^^-t^A) 
KOD DNA;jf'J jt^—- k^(Kod-101.T0VQBQ4A) 



5/*l(100ng) 

37m1 

5pl- 



1 A* 1(50 



;50pnol) 



. [0 0 7 0] ±td.^Jt^m^. J:<^^^. ^-*^yv;^-r 
/v:^50)u imiiLfco PCRt^. 98t:T*156)?Pa^£0^^14. 65 
^T*2#PB^OT:=.-y 74*CT-30li^PflO#gSit?O 
^#^li^>^'^5^yl-i: LT. 251^-^' ^^/^^Tofco Si^^^S-T 

a^7i^yVA50M 1 ^AD^tjg-^b. 4 °C. IS.OOOrp 40 

iRbfco -^ewl^^Ji^J^y-zvlOO/x ISrAD:tJ:< 4 
X:^ 15. OOOrprnT-IS^J-PB^S'L-LPCRBIifeSr^u^/ h-ftb 

[00 7 1] ^bttfcPCRM^^Hindl llT-ft)^^-<>:^i^ 
-pSKOHindl!lSWa(-a^b. r 0*am;t:r7>^ ^ K 

^±mm^mn^^\^tzo mwm^i^xy)^^::^^ kdn 

A^^PSlib. «SiE^ySr^:Si-5ci:l-J:«9. 4lH]|^b 
::&'fp]i-DNA»r>i-;65^'a^$Jxfct>0^il&b/Co 
[0 0 7 2] rttSrEcoRli:Hincl|-C§}y mbfc=^. # 50 



htifzmm}i^mm(D^m^^ ^^-x-fo^pHisi-i (cio 

nlechltSii) <^HIS3*/h:7"o^— i^t^EcoRI-Mlul 
epfitt-Si^bfco *fc> jsl^Jei. DRESr4;Jt7-fe2/ h-atfO 
NAI?f>t^pSK^^?5EcoR! i:Hincl|-r§3!9mb> S^SO^Sa 
-<^^ — pLacZi (ClonlechtfcM) (Ol acZft/h:7^nqe— ^ 
— 0±«S(^)EcoRI-SalIgi5f4(2:a^bfCo »?>H:^c2a(D 

^ KSrSaccharomyces cerevlsiae YM427 1 (MATa. 
ura3-52, his3-200. ade2-101, Iys2-B01, leu2-3. 11 
2, lrpl-903) (ClontechttM) l^mnm^-t ^ ^ t \z X 

m±^mtz'm\) o 

[0 0 7 3] (6) DREB1Aa^^RU50REB2Aae^(O^n 

±ie(3) ^-:fev^TpMbfccDNA^-f :/7 y-Srffiv^T1. 2 
X 106<O^«(O?gK^Jfe#:>^:;^>> y-:=iVi/Lfco 
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NA^pAD-GALA:/^;:^ ^ K^^bEcoRI ?rffi\/NT§3 9 tH p 

KpSKDREB1ASO^pSKDREB2AS:#fCo 

[0 0 7 4] (7) :SSffi^iJt7:>^S 
:L(0':ry7.^ KpSK0REBlA^i.T^pSKDREB2A^fflV^T. 
ixfccDNAO:fei^SiB^U?r^^Lfco :7'7:?^^ KpSKOREBl 
AZit/pSKDREB2Af^. i§« Lfc:^J3f S*0flS4=;6^?5 

KPM^CKURABOttKModel PI-100) J:oTll$?U 
fco :^iE?iJ^^Ofc«>(OSi^^f±. SJ^&ffio;}^-/ K(Per i(? 
kin Elmerl±MCATALYST 800) Srffll/^T^Tofco ^SiEJ^'J 
^^H. gibJ^giE?U^:^m(Perkin Elmer^fcS^Model 3 
73A) ^>Sl/^T^TofCo ^^0^^*. KpSKDREBlA 
«^OcDNAJl. 933 bpcD:SS;6^b«^^HT*3!9 (iB^'J# 

5^-?fi^24. 2^n W mm^^ 2) ^ 

■r^ci:;65jp;6^ofco — :&:7^9:^^ KpSKDREB2A OcONA 
fi. 1 437bpOJfeS;&^??«^$ixT*5!9 (iB2?iJS-^3). S 

[0 0 7 5] (8) \^Kmk^i^^<^VijLm^imk^i^^<^ 

_biB (6) {;i*5VNT# ?>ttfcDREB1 A3Se^XfiDREB2Aiie 

e^^m»tLfCo -r/c^*:?-^. ±lS(5)^-*5V^T^#?>HfcD 
REBlAite^^'&tf-*:»cDNA®f>i-3?.J:iDREB2A3ftfe^^ 
■^tfZl^^cDNASrJtSrirn— LT. Molecular CI on 30 
ing [Sambrook, J et al., Molecular Cloningia Labora 
tory Manual 2nd ed.,Cold Spring Harbor Laboratory 
Press. 10 Skyline Drive Plainview. NY(1 989)] (iifEi^ 

DREBlA:^>'^'?^K(;0/}^^n-i/^=r— V'T^m^'^t L 
DREBlBite^Sl/DREBlCite^*. DREB2A:^ >'-^'?i5^ 
W<Of^^u-^i:n- K-r^ste^i bTDREB2BSe^ 
^#fco J^ia?Uft«bfci:c5. DREBlBSe^(iS?U 
#-§-5)HCBFl t^^^^i^;55te^[Slockinger, E. J. eta 4(} 
I. Proc. Natl. Acad. Sci. USA 94 : 1 035>1 040 (1 997) ] 
irf^-Tfoofc;^^ DREBlCite^(ia?U#^7). 0REB2B 

(iS?iJ#^ 9 ) H5lf o fco 
[0 0 7 61 ^^—yiy y —7^^ >'i/:7 u—j>.(Dm^^^h 

D RE B 1 cae^d^ 3 - K-r -5 ae^s^ m\^T^y 

Si t)^^^:5>^aJK324. 3=3^n^^yvh >'(0^' w?i>e(ia 

^ij#-§-8)T-fc«9. 0REB2Ba'e^;65 K-r^ae^M 

[0 0 7 7] [|llfe^J2] DREBlAi5'>'^-?i>KSt/DREB2A 50 
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9 ^^^^^ ^^t^DRE-^cOjS-^tfeeoAf^ff 

DREBl A:^ %JSLm^mk9 K<^DRE--03iS'& 

<5rOv-iy:7 hT^>-fe^{::i t)p-<fCo DREBIAcONAco:^Sia 
1 9#e ;5-^547# @ (O 429J^a<?:)ONAB^;tXt:iDREB2 
AcDNA(OigSiB?iJ(Ol67$@;6^^566SS(7>500^(?:>DNA 
»r>T-SrPCR*rioTii4gm. SitilS»r>t?r:/5>«^ ^ KpGE 
X-4T-1 (:7T>'WiyT) OEcoRI-SallSPffi^-^^^bfc. 
r.n^:^®JM109{dagAbfcc7:>*3. ;^^J3iM^200 mio 
2x YTi^j& (Molecular Cloning (1 982) Cold Spring H 
arvor Laboratory Pr ess) bT^ 
KpGEX-4T-l4^<^^n^-^-SrStt^t:$^^1 mMO-f 
y>^u tVi^/S-D-^::^-::^^^^^ h->K^AD;t. DREBlAi^:/ 
^-^^ S i: GST i: i^it'g-tJ' v^^iJ^ Wco^^^mmLtZo 
[0 0 7 8] 9>y<i^^^^i7ofc±mm^. 13 ml (TDig 

(10 mM Tris-HCI, 0. 1 mM DTT, 0. ImM phenylmeth ( 
ylsullonyl I luor ide) Cil^^Ufc^^. 1% Triton X-10 
OirlmMEDTASrJlP^. *BJ8a?r@^iST-flSaibfcc m^tifc 
mm^^^s 22, 000 xgT-203>PpmL>L. ^Ji^9^:i- 
>'-'fe::7Tn— ;^ (Pharmac i aM) ^Sft:^: t~^T 

>^DREB2A^ >^y<9 K t GST (OM^^ l^^<9 Wir^M b 
rixSrO. 25xTrls-borate-EDTA^-&tp6%Ti5^ y^vT $ 

^>T-(iB?iJ#-^19.ffi^J##20. .ia?iJ#-§-21)Sr>^n-:/ 

ti.xm\^'^tcm^n::L(D^<>^vn^ih^iri'r. — ^dre 

i2^yo^t^^^^*D;tfcDNA©fK- (iaJiJ#^22> iB^iJ#-^ 
23)Sr>^o — LTffiv^fc:^-a^^c^i. y'^>'K:6S^m^ 

[0 0 7 9] CII1»£^J3] DREBlA^^>'^^^^^KS.t/DREB2A 
DREBl A^ ly>^<^ ^St/DREB2Ai$^ >'y<^ W^«F^ 

>'^g^^tTofCp -r7it>-b. *-r. DREBlAXt:iDREB2AcO 
cDNA^GaMV35S>^n^-:^'-^'^tppBI221:/y;^^ h^lz 
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ft/M5S<OTATA>^n ^--i^ — t z=,^*^^ (6US) 

S?Stt<0±#:6S^ DREB \ki^ K>lDRE(Oia?iJ<|r 

Hfc (m 3 ) o 

[0 0 8 0] C^ife«?y43 CaMV35S:7^a^-i^^(OT«S 
(;iDREBlA5t^^*='- K*t*SDNA$ra^Lfc5tfi^«:# 

(1) m^y'y:^^ v<Dmm 

±iBcoJ:9J;iLT#bH/cipSKDREB]A(10/ig)<^. lOmM T 
risHCI (pH7. 5)/10mM MgClz/lmMi^^:^-;^ /i^/lOO 

mM NaCI't'. EcoRV (20^^ :y i: Sma I (20^:^^;/ h) 
^>^V^T37^T-2B#PB1^^^L. DREBlA3te^?r'g'tp*t)0. 9 
kbiDDNAfr>t%#fco l/a^-^^DNA^ifo^^^ 

KpB!2113Nol(10 Azg)Sr^ lOmMTrisHCI (pH7. 5)/ 
lOmM MgClz/lmMv^^;^::^ W /v(DTT) /lOO mM NaCI 

Smal^ffiVNT37T:T-20#rp^-g]|?fL:^Co DREBlA3t'G^^ 
^-^tfO. 9kbcotiJl£DNA»f>H-tpBI2n3Nol^S:. 66 mM T 
risHCI (pH7. 6)/6. 6 mM MgClz/lO mM DTT/0. 1 mM ATP 

T4DNA!;;^f— ^(2^^^> h) ^>Sv^T. IS'CT-ie^ 

^iS«fe55^?>:7^7:?^^ KpBI35S:DREB1AS:*SSaLfc 
(El 4 ) o ^^:^-:^Sia^U^O^^<^^TV ^DREB1 Aae^;65<fe > 
;^*-f^3t:i*S'g^bfct>(?D^il&bfco rcTr^ pBI2n3Not 
yy:^^h^\-X. pBI2n3:/7>^^ K[Planl Cell Physiol 
ogy 37:49-59 (1 996)]SrSmali:SaclT*^»fLTs GUS 
e^fOr:'- K^«§r5^9^#. rixJ^Smal-Noll-Sacl;iK 

[0 0 8 1 1 (2) ffiife:/^;^^ KpBISSSiDREBIA^r-^tf 

JifS(l) ^C:Jb^u^T^#?>;^^fcfil^y'^>^^ KpBI35S:DREBlA 
?rito:^®DH5a. •--yW'?— iT^:?^ ^ KpRK2013Sri*o 
:*:JKMHB101St/T^n/'?i>v=-y !>^C58*LBitiftSrfflv^ 

i& lOml^ry Vb^v^y ^^lOO/z g/ml. S.l/^'t-^-r 
>'20Mg/mlS-&tfLB*^l§iftf;iS9. 28'CT-2 eP^JS* 
LT. S^^T:/n/^^7"y 57^C58 (pBI35S:DREBlA) 

[0 0 8 2] (3) Ti/ny<iJ^7"y r>^^g^^j-j;;5.>n 

COS-g^^^ry P'T^fv-y VIOOm g/ml, Sl/:5t7-^-^ 
-rv'>'20Mg/ml^'^ti^LBlt±lfi (10 ml ) 4'28rT* 2 4 0#Pp1 



(n) iRF§3^ 000-116260 

250 mlOLBJ&*a{-lS®Lfc. 
[0 0 8 3] — :^ hi:-^-^— h t^lr 

^Srro-g^te^fc±5S:Attfc 9 cmco*l/|^«*:TM ^i^'Ji 5:*: 
Ot^n>f p^-^X-^-^r eiiraWTfco >^7-:^^ KpBI35S:D 
RE B 1 A ^-^tj^T o y < 5- y T> A LBig^JSt-ESifS 

A3K:^XT-650mmHgtC7jf^^-CP^§|:^, ^<75^ 
^> StftScOMSiSSfeiCyO-s-^^ V^'IDO/^ g/mK -^-^ 

[0 084] (4) m7<mB^tmxmB^i>^=t^ k-t-s 

?f$Ke^^*:03»Aite-^DREB lA t mx^^^ib^^^i:^ 

^ -^fc %^ t jte^f7:)mRNA l-'-^yv^ y — if 
«ft;ij: !9ia-<fco i-^tto-b. DREB l A^t.^-?^. rd29A®e 
20 ^x- kinia>E-^^ cor6. Site^. cor6. Site^. cortSa 
ae^. rd17*e^; erdlOSe^. PSCSjl^fe^. erd) 
ae^. rd22a^-?^. rd29Bae^cogB45^fr>i"Sr>^n- 

^it^i-^ rarT-^^bfCo 2 g0 3iira6M^5^1g^«feT* 

m^^fco {g;^^^ h u;^^cov^T^l^^tife#:^4*c^:l5P# 

a{c:<$rV A{c#A^ix^:d^ ^(^i»A^g^;65^/c^ ^ C t 
#Aae^(0|g^:6Wc^^3KC^v-a W:7^:J^ h 

ODNA8Ff>5->^ffiv\ y-1fvifeT:K^-r-5 - i J:^»A 

pI«gttOfc^Se^^(ODNA»rjt4rffiV\ DREBIASfi^S: 
4(7 «A-r^ r i: T-mRNA u-<>rK^^<t; Ufcat^^Srl^^ Lfc 
(I2l5)c 

[00 8 5] (5) ffcis • ^M;^ h i-;^Jc*t-rsiSJf4(0^ 

fz±^XMz 9 cmOWjJt^^^T'WTfcVD^^-^X-t-cO^ 

SeJfe^tt =r:x h n-yvi: LTDREBlAa^^4:^*)iv> 

pBM21^?F^e^^Lfcv^oxr>^•^X-t-^fflv^T^i^;:^ h 

5(7 fco ffciS:^ h i^>^f;i*r-t-SBttiO:^f+Ttt2)lPp^7KS:Jh 
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(12) 



2000-116260 



21 

10 0 8 6] ^(OU^^. = h— >'l'T*fi-t-'<T<^fflife*S 

31 ^ ffi!g^-CJ4i«V ^:^#^Sr* Lfc (me). LA^ L, 

[0 0 8 7) [^JS^aJsD fd29A)te^7*a^-^'-0 
(1) rd29A®e^r7'n^-:J'-^-^tfpBI29APNot-<i5'i? 

— 

i^iSdH i nd 1 1 1 bfc r d 29Arn ^-^ — ffl^ (r 
d29A)te^<OtSIRgfi$&-^;ei^e>-861~-f63<D®^) S:lJiT<0 
r^^-f-^— ?Srffivv 3lig^j2<o(4) i:ig^ft=fPCRife{r-r 
f^ajLfc (i25^iJ#-§-17)o ^V>fc7'7-l'-v-<0:^»iE?iJfi 
5' -AAGCTTAAGCTT6CCATA6ATGCAATTCAATC-3' (iB^'J#-§-1 
3) t5' -AAGCTTAAGCTTTTCCAAAGATTTTTTTCTTTCCAA-3" (iS 
3?U«-§-1 4) Tfoofco PCR-e^PjHfcDNAHf^tllHi nd 1117? 
•^^^^ fiti^fD^^-Y^M)— -CfcSpBIIOI (Clon 
lech, Palo Alto, CA, USA) (OH I nd I llfBttJ-^-^Lfcc 
pB 1 1 0 Hi )5 -^fVi; o zz^—- fe- (6US) ite^ids =" — K ^ ^^ 
-C^^ SOT? c ixSrSma I i: S a c I "CWItff UTSma I -No II -S a c I 
#y y ^-^-T-^-^Lfco r3x^:»d»||DH58f:ia|ALT 
z/y^? KpBI29APNot^pti!bfc„ 
[0 0 8 8) (2) rd29Aite^:7'n^— 
i^T-T:^? KpBI29AP:DREB1A(0«|| 
DREBIAjt-e^fi, lafe^Jl^-i3V^T^§^t^fcpSKDREB1A 
^WStUT. PCR&{^J;>?jti|@b/c, i-/i33*>. -fe^ 
h. UT. 5' -GGATCCGGATCCATGAACTCATTTTCT 
GCT-3' (ia?iJ#-§-15)$r^ T>'^-fe>';^7'7-l'%'— i: U 
T, 5' -GGATCCGGATCCTTAATAACTCCATAAC6ATA- 3' (ia?iJ# 
#16)5:-a-J*bfc„ wHfjOT'^-f-'?— JiiJi. 

it«sft, PCRKr^tSr^^t::--?^^— f;iiiSi^-f-?)Ct*Sf 
5'5|cfiS{cBamHI§)»fSWaS:^Ab:feo iOP 
CRSi^^l %T;«fD— ;;?.y/wm*^W)Jc:#t^L, 900~1 
000bp#ifi(O:*:t ^(OPCRS'feSr-J^-'Wd^b§3 5 m Ufc. r 

-yPttaiLfco ^ h\z.<!^hf\^fz.^^iSo^\, 600X gT-3 

-/wa:®LPCR:g^$:#fc„ 

[0 0 8 9) #e>ttfcPCR;S!6&10iug€:, 30m I^OTEf::^ 
^U, rixSrBamHI (20^ns/ h)-c^»fLfco 70*^-^1^ 
PfliHltaUT. BamHl^ife?g$*:fc^. 7 3iy-/Vj4m, 
31^' y — ywit^J' J; !? OREB 1 Ait-e^^r-g^tf ONAmK-SrE 
JRLfc. ^^:^^T^ ^(DDNA»r)t?r> '<J> :5'-pBI29APNol 



22 



(DH5 ot*) \z.wm.mmk.. w^nm^w^u-r-^-^ ->i^w 

ttm»lSi-4wt»wJ:!Jffi!fer7>^5 KpBI29AP:DR 
EB1ASr^»fc(Sl7). 

[0 0 9 0) (4) 5 KpBI29AP:DREBlASr-&tf 

±f5(3)^Ci3^^T»e>^^yS:i^alfe;i>^7;^ 5 KpBI29AP:0RE 
B1ASrffiv>T, mmm^ (2) irf^^O^WK^lJ: 5*14^^7 
;^ 5 KpBI29AP:DREBlASr-&tf^-g-#:Ti^ny<^7=-y ■S'A 

(5) T^^D/<i5'7^y !>A^S^fe{Cj:2,->n>C^^X:^'^ 

±IB(4){;l*5^^T^§t>^^fc^-g•<^:T^^oy<:i'7^y >^7A> 

ffi|/^T. Il:te«aj5 (3) i:ID^©#|i|if-J: 
KpBI 29AP: DREBl A^i/'n-r ^i^^X-t-Jc^A Lfc 
[0 09 1] (6) ?f^®telfe<*:oj«SSO%«l • • *g 

-hlE (5) l;::±5V ^T^» Catufc r d 2 9 A5t'e^:7"n qe— ^ - TSS 
{::DREB1Aae^Srai^LyS:7'7^5 K^lrSALfcVo^ 

T#tjti.fcCaMV35SiSe^7'n^-^-T2!EI:iDREB1Ajt 
'fi^^rffiiSbfcT'^:^? K^^ALfc#bix:fe-:/n^5j 

^S-f'o^t>^tz±%^Jx1t 9 em(DitS7|cf*:{::#ffiife#:Sr 

filx.^tft^L.fc. 1218 tt^^^&i6T*=-t>35 5 S (H 
8 AS:t;f|ll 9 A) teSSg (HI 8 BSX/HI 9 B) (O^ifeSSr 
iO ^■rm!^i^(D^MX'»>^o PBI35S:DREB1ASrj»Abfc h 

J5e«fr:k:^;^iPl^d5mt,txfc(|2l8 AS. 
t/ia8 B), rtt{e:*rL-CpBI29AP:DREB1A?r3$ALfc h 

(E 9 ASOtS 9 B) , 

[0 0 9 2) h i^:^izn-r^m^^^m-<fzo 

ttf>*-6'C»::2 Braav^:fem5 B[8J22'C-e^W$*fc 

SB-ifc. ^:<Die^. E110^u:«l~3(OJ;p{;i> 

ixfco h u:^^-^^tz='l^ h n— /^(o1^t^fe't>*#•t■ 
?) fcOHto-f A^T?&o/c. pBI35S:DREB1AS:*Abfc h 

^ALfcDREB1Ait€^0^!aAS3iV'*IW5m 

ttS*5fl5*.o^c. Cixf;i*J-bTpBt29AP:0REB1A5rjSAb 

50 ^Tfoi?. pBI35S:DREBlA=^i»ALfcJi^SCte^#:it) t) 
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(13) «RFg3 2000-1 16260 

23 24 

fz.m.m\'t^ S5v^^'-</i-coKj^ • • ^Wtt:&^LJ.o* [0 0 9 3] 

rd29A:DREBlA 
35S:DREBli%b 
35S:DREBlAc 



143 


144 


99.3 


47 


56 


83.9 


15 


42 


35.7 


0 


55 


0.0 



[0 0 9 4] 



^2 ^XKl/X:gL?^(Z)h^>Xt^:3i~y;^fig^g)^#^ 

rd29A:DREBlA 
35S:DREBlAb 
35S:DR£BlAc 



52 


80 


65.0 


15 


35 


42.9 


6 


28 


21.4 


0 


25 


0.0 



[0 0 9 5] 







^^(%) 


rd29A:DREBlA 119 


149 


79.9 


35S:DREBlAb 4 


24 


16.7 


4 


29 


13.8 



[0 0 9 61 (ffii*:^ hix;^. ^t^:^ hi^:^. M^^^J^^if) C^S^-T 

\^y^>^hTm(DmG'^(om^^mm't^^>'y<i:^«^=i [0097] 

SEQUENCE LISTING 

<110> Nobuyoshi Maeno, Director General, Japan International Research 
Center lor Agricultural Sciences ; Bio-oriented Technology 

Research Advancement Institution 
<120> Environmental Stress-resistant Plant 
<160> 23 



<210> 1 

<211> 933 

<212> DNA 

<213> Arabidopsis thai iana 

<220> 

<221> CDS 

<222> (1 1 9).. (766) 



<400> 1 

cctgaactag aacagaaaga gagagaaact attatttcag caaaccatac caacaaaaaa 60 

gacagagatc ttttagttac cttatccagt ttcttgaaac agagtactct tctgatca 118 

atg aac tea ttt tcl get ttl tct gaa atg ttt ggc tec gat lac gag 166 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 
1 5 10 15 
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(14) #§12000-116260 

25 26 

id teg gtl tec tea ggc ggt gat tat att ccg acg ctt geg age age 214 

Ser Ser Val Ser Ser Gly Qiy Asp Tyr lie Pro Thr Leu Ala Ser Ser 

20 25 30 

tgc ccc aag aaa ccg gcg ggt cgt aag aag ttt egt gag act egt cac 262 

.Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Ptie Arg Glu Thr Arg His 

35 40 45 

cca ata lac aga gga gtt cgt egg aga aac tec ggt aag Igg gtl Igt 310 

Pro lie Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

gag , gtt aga gaa cca aac aag aaa aca agg att tgg etc gga aca ttt 358' 

Glu Val Arg Glu Pro Asn Lys Lys Thr Arg Me Trp Leu Gly Thr Phe 

65 70 75 80 

caa ace get gag atg gca get ega get eae gae gtt gee get Ita gee 406 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

ctt cgt ggc ega tea gee tgt etc aat tte.gct gae teg get tgg aga 454 

Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 1 05 no 

etc ega ate ccg gaa lea act tgc get aag gae ale caa aag geg geg 502 

Leu Arg Me Pro Glu Ser Thr Cys Ala Lys Asp Me Gin Lys Ala Ala 

115 120 125 

get gaa get geg ttg gcg ttt cag gat gag atg tgt gat geg acg acg 550 

Ala Glu Ala Ala Leu Ala Phe Gin Asp Giu Met Cys Asp Ala Thr Thr 

130 135 140 

gal cat ggc tte gae atg gag gag acg ttg gig gag get att tae acg 598 

Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala lie Tyr Thr 

145 150 155 160 

geg gaa cag age gaa aat gcg ttt tat atg cac gat gag gcg atg ttt 646 

Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

1 65 .1 70 1 75 

gag atg ccg agt ttg ttg gel aat alg gca gaa ggg atg ell ttg ccg 694 

Glu Mel Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

ctt ccg tec gla cag Igg aal cat aat eat gaa gte gae ggc gal gal 742 

Leu Pro Ser Val Gin Trp Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

gae gae gta teg Ma tgg agt tat taaaacteag attattattt ecatltttag 796 

Asp Asp Val Ser Leu Trp Ser Tyr 

210 215 
tacgataett tttattttat tattattttt agatcctttt ttagaatgga atcttcatta 856 
tgtttgtaaa actgagaaac gagtgtaaat taaattgatt cagtttcagt ataaaaaaaa 916 

aaaaaaaaaa* aaaaaaa 933 

<210> 2 
<211> 216 
<212> PRT 

<213> Arabidopsis thai iana 
<400> 2 

Met Asn Ser Phe Ser Ala Phe Ser Glu Mel Phe Giy Ser Asp Tyr Glu 
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(15) i^m2 000-1 16260 

27 28 
1 5 . 10 15 

Ser Ser Val Ser Ser 6ly Gty Asp Tyr Me Pro Thr Leu Ala Ser Ser 

20 25 30 

Cys Pro Lys Lys Pro Ala Gly Arg Lys. Lys Phe Arg Glu Thr Arg His 

35 40 45 

Pro Me Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Glu Val Arg Glu Pro Asn Lys Lys Thr Arg lie Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Mel Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95- 

Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 no 

Leu Arg Me Pro Glu Ser Thr Cys Ala Lys Asp lie Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Ala Phe Gin A'sp Glu Met Cys Asp Ala Thr Thr 

130 135 • 140 ' 

Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala Me Tyr Thr 
145 150 155 160 

Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

Leu Pro Ser Val Gin Trp Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

Asp Asp Va I Ser Leu Trp Se r Ty r 
210 215 

<210> 3 
<211> 1437 
<212> DNA 

<213> ArabidopsIs thai iana 

<220> 
<221> CDS 

<222> (167).. (1171) 
<400> 3 

gctglctgat aaaaagaaga ggaaaactcg aaaaagciac acacaagaag aagaagaaaa 60 

gatacgagca agaagaclaa acacgaaagc gatllatcaa ctcgaaggaa gagactttga 120 
ttttcaaatt tcgtccccta tagattgtgt tgtttctggg aaggag atg gca gtt 175 

Met Ala Val 
1 

tat gat cag agl gga gat aga aac aga aca caa alt gat aca teg agg 223 
Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin Me Asp Thr Ser Arg 

5 10 15 

aaa agg aaa tct aga agl aga ggt gac ggt act act gtg get gag aga 271 
Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val Ala Glu Arg 
20 25 30 35 

tta aag aga tgg aaa gag lat aac gag acc gla gaa gaa gtt let acc 319 
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(16) i^§B2 0 0 0- 1 1 6 2 6 0 

29 20 
Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Gtu Val Ser Thr 

40 45 50 

aag aag agg aaa gta cct gcg aaa ggg teg aag aag ggl Igl aig aaa 367 
Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys Met Lys 

55 60 65 

ggt aaa gga gga cca gag aat age cga Igi agt ttc aga gga gtt agg 415 
Gly Lys Gly Gly Pro Glu Asn Ser Arg Cys Ser Phe Arg Gly Val Arg 

70 75 80 

caa agg att tgg ggl aaa tgg gtt gel gag ate aga gag cet aat ega 463 
Gin Arg lie Trp Gly Lys Trp Val Ala Glu lie Arg Glu Pro Asn Arg 

85 90 95 

ggt age agg ctt tgg ctt ggt act ttc cct act get caa gaa get get 511 
Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin Gtu Ala Ala 
100 105 .110 115 

tet get tat gat gag get get aaa get atg tat ggt ect ttg get egt 559 
Ser Ala Tyr Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro Leu Ata Arg 

120 125 130 

ctt aat ttc ect egg let gat gcg tet gag gtt acg agt acc tea agt 607 
Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Val Thr Ser Thr Ser Ser 

135 140 145 

cag let gag gtg Igl act gtt gag act ect ggt Igt gtt cat gig aaa 655 
Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val His Val Lys 

150 155 160 

aca gag gat cca gat tgl gaa tet aaa eec ttc tee. ggt gga gig gag 703 
Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly Gly Val Glu 

165 170 175 

ccg atg tat tgt clg gag aat ggt gcg gaa gag atg aag aga ggt gtt 751 
Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys Arg Gly Val 
180 185 190 195 

aaa gcg gat aag cat tgg etg age gag III gaa cat aac tat tgg agt 799 
Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn Tyr Trp Ser 

200 205 210 

gat att etg aaa gag aaa gag aaa cag aag gag caa ggg att gta gaa 847 
Asp Me Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly lie Val Glu 

215 220 225 

acc tgt cag caa caa cag cag gat teg eta let gtt gca gae tat ggl 895 
Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala Asp Tyr Gly 

230 235 240 

tgg eec aat gat gtg gat cag agt eac ttg gat let tea gae atg ttt 943 
Trp Pro Asn Asp Val Asp Gin Ser His Leu Asp Ser Ser Asp Met Phe 

245 250 255 

gat gtc gat gag ett eta egt gae eta aat gge gae gat gtg ttt gca 991 
Asp Val Asp Glu Leu Leu Arg Asp Leu Asn Gly Asp Asp Val Phe Ala 
260 265 270 275 

gge tta aat cag gae egg tac ccg ggg aac agt gtt gee aac ggt tea 1039 
Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Val Ala Asn Gly Ser 

280 285 ' 290 

lac agg cec gag agt caa caa agt ggl ttt gal ccg eta caa age etc 1087 
Tyr Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu Gin Ser Leu 
295 300 305 
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(17) 000-116260 
32 32 

aac tac gga ata cct ccg III cag etc gag gga aag gat ggt aat gga 1135 

Asn Tyr Gly He Pro Pro Phe Gin Leu Glu Giy Lys Asp Gly Asn Gly 

310 315 320 

ttc ttc gac gac ttg agt lac tig gal ctg gag aac taaacaaaac 1181 

Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 

325 330 335 

aatatgaagc titltggatt tgalatttgc ctlaatccca caacgactgt IgaUctcta 1241 

tccgagtltt agtgatatag agaactacag aacacgtllt ttcttgttat aaaggtgaac 1301 

tgtatatatc gaaacaglga tatgacaata gagaagacaa ctalagtltg ttagtctgct 1361 

tctcttaagt tgttctttag atatgltlta Igltttgtaa caacaggaat gaataataca 1421 
cacttgtaaa aaaaaa 1437 

<210> 4 
<211> 335 
<212> PRT 

<213> Arabidopsi s thai iana 
<400> 4 

Mel Ala Val Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin lie Asp 

15 10 15 

Hir Ser Arg Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val 

20 25 30 

Ala Glu Arg Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu. Glu 

35 .40 45 

Val Ser Thr Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

Cys Met Lys Gly Lys Giy Gly Pro Glu Asn Ser Arg Cys Ser Phe Arg 
65 70 75 80 

Gly Val Arg Gin Arg lie Trp Giy Lys Trp Vai Ala Glu lie Arg Glu 

85 90 . 95 

Pro Asn Arg Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin 

100 105 110 

Glu Ala Ala Ser Ala Tyr Asp Glu Ala Aia Lys Ala Met Tyr Gly Pro 

115 120 125 

Leu Ala Arg Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Val Thr Ser 

130 135 140 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val 
145 150 155 160 

His Val Lys Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly 

165 170 175 

Gly Val Glu Pro Mel Tyr Cys Leu Giu Asn Giy Aia Glu Glu Met Lys 

180 185 190 

Arg Gly Val Lys Ala Asp Lys His Trp Leu Ser Glu Phe Giu His Asn 

195 200 205 

Tyr Trp Ser Asp lie Leu Lys Giu Lys Giu Lys Gin Lys Giu Gin Giy 

210 215 220 

Me Val Glu Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Vai Ata 
225 230 235 240 

Asp Tyr Giy Trp Pro Asn Asp Vai Asp Gin Ser His Leu Asp Ser Ser 
245 250 255 
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(18) 4#§g2 0 0 0- 1 1-6 2 6 0 

33 34 
Asp Met Phe Asp Vsl Asp 6lu Leu Leu Arg Asp Leu Asn Gly Asp Asp 

260 265 270 

Val Phe Ala Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Val Ala 

275 280 285 

Asn Gly Ser Tyr Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu 

290 295 300 

Gin Ser Leu Asn Tyr Gly lie Pro Pro Phe Gin Leu Glu Gly Lys Asp 
305 310 315 320 

Gly Asn Gly Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 
325 330 * 335 

<210> 5 
<211> 937 
<2I2> DNA 

<213> Arabidopsis thai iana 

<220> 

<221> CDS 

<222> (164).. (802) 

<400> 5 

cttgaaaaag aatctacctg aaaagaaaaa aaagagagag agatataaat agctttacca 60 
agacagatat actatctttt atlaatccaa aaagactgag aactctagta actacgtact 120 
acttaaacct tatccagttt cttgaaacag agtactctga tea atg aac tea Itt 175 

Met Asn Ser Phe 

1 

tea get ttt tct gaa atg ttt ggc tec gat tac gag cct caa ggc gga 223 
Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu ProGIn Gly Gly 
5 10 15 20 

gat tat tgt ecg acg ttg gee acg agt tgt ecg aag aaa ccg geg ggc 271 
Asp Tyr Cys Pro Thr Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly 

25 30 35 

cgt aag aag ttt egt gag act egt cac cca att lac aga gga gtt egl 319 
Arg Lys Lys Phe Arg Glu Thr Arg His Pro lie Tyr Arg Gly Val Arg 

40 45 50 

caa aga aac tec ggt aag tgg gtt tct gaa gtg aga gag cca aac aag 367 
Gin Arg Asn Ser Giy Lys Trp Val Ser Glu Val Arg Glu Pro Asn Lys 

55 60 65 

aaa acc agg att tgg etc ggg act tic caa acc get gag alg gea get 415 
Lys Thr Arg lie Trp Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala 

70 75 80 

cgt get eae gae gtc get gea tta gee etc cgt ggc ega tea gea tgt 463 
Arg Ala His Asp Val Ala Ala Leu Ala Leu Arg Giy Arg Ser Ala Cys 
85 90 95 100 

etc aac ttc gel gae teg get tgg egg- eta ega ate ecg gag tea aea 511 
Leu Asn Phe Ala Asp Ser Ala Trp Arg Leu Arg lie Pro GluSer Thr 

- 105 110 115 

Igc gcc aag gal ate caa aaa gcg get get gaa geg geg tig get ttt 559 
Cys Ala Lys Asp He Gin Lys Ala Aia Ala Glu Ala Ala Leu Ala Phe 
120 125 130 
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(19) 4$§B2 0 0 0- 1 1 6 2 6 0 

35 36 

C3a gal gag acg tgt gat acg acg acc acg aai cat ggc ctg gac atg 607 

Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asn His Gly Leu Asp Met 

135 140 145 

gag gag acg atg gtg gaa get alt tat aca cog gaa cag age gaa ggt 655 

Glu Glu Thr Mel Val Glu Ala lie Tyr Thr Pro Glu Gin Ser Glu Gly 

150 155 160 

gcg Itt tai atg gal gag gag aca atg Itl ggg atg ccg act Itg tig 703 

Ala Phe Tyr Met Asp Glu Glu Thr Met Phe Gly Met Pro Thr Leu Leu 
165 170 175 180 

gat aal atg get gaa ggc atg ctt tta ccg ccg ccg let gtt caa Igg 751 

Asp Asn Met Ala Glu Gly Met Leu Leu Pro Pro Pro Ser Val Gin Trp 

185 190 195 

aal cat aal lat gac ggc gaa gga gal ggt gac gtg leg ctl tgg agt 799 

Asn His Asn Tyr Asp Gly Glu Gly Asp Gly Asp Val Ser Leu Trp Ser 

200 205 210 
lac taatattcga tagtcgtttc catttttgta cta.lagtttg aaaatattct 852 
Tyr 

agttcctlll tltagaatgg tlcctlcall ttattttatt tlattgltgt agaaacgagt 912 
ggaaaataat tcaatacaaa aaaaa 937 

<210> 6 
<211> 213 
<212> PRT 

<213> Arabidopsis thai iana 



<400> 6 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

1 5 10 15 

Pro Gin Gly Gly Asp Tyr Cys Pro Thr Leu Ala Thr Ser Cys Pro Lys 

20 25 30 

Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg-Hls Pro Me Tyr 

35 40 45 

Arg Gly Val Arg Gin Arg Asn Ser Gly Lys Trp Val Ser Glu Val Arg 

50 55 • • 60 

Glu Pro Asn Lys Lys Thr Arg lie Trp Leu Gly Thr Phe Gin Thr Ala 
65 70 75 80 

Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala Leu Arg Gly 

85 90 95 

Arg Ser Aia Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg Leu Arg Me 

100 105 110 

Pro Glu Ser Thr Cys Ala Lys Asp Me Gin Lys Ala Ala Ala Glu Aia 

115 120 125 

Ala Leu Ala Phe Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asn His 

130 135 140 

Gly Leu Asp. Met Glu Glu Thr Met Val Glu Ala Me Tyr Thr Pro Glu 
145 150 155 160 

Gin Ser Glu Gly Ala Phe Tyr Met Asp Glu Glu Thr Met Phe Gly Met 

165 170 175 

Pro Thr Leu Leu Asp Asn Met Ala Giu Gly Met Leu Leu Pro Pro Pro 
180 185 190 
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(20) #§8 2000-1 1 6260 

37 38 
Ser Val Gin Trp Asn His Asn Tyr Asp Gly Glu Gly Asp Gly Asp Val 

195 200 205 

Ser Leu Trp Ser Tyr 
210 



<210> 7 
<211> 944 
<212> DNA 

<213> Arabidopsis lhaliana 

<220> 

<221> CDS 

<222> (1 35).. (782) 

<400> 7 

cctgaaltag aaaagaaaga tagatagaga aataaatatl ttatcatacc atacaaaaaa 60 
agacagagal cllclaclta ctctaclctc ataaacclta Iccagtllcl tgaaacagag 120 
tactcltctg atca atg aac tea ttt let gcc tit tct gaa atg ttt ggc 170 
Mel Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly 
1 5 .10 

tec gal tac gag tct ccg gtt tec tea gge ggt gat lac agt ecg aag 218 
Ser Asp Tyr Glu Ser Pro Val Ser Ser Gly Gly Asp Tyr Ser Pro Lys 

15 20 25 

ctt gcc acg age tgc ccc aag aaa cca gcg gga agg aag aag ttt cgl 266 
Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg 

30 35 40 

gag act cgl cac cca att tac age gga gtt cgl caa aga aac tec ggt 314 
Glu Thr Arg His Pro lie Tyr Arg Gly Val Arg Gin Arg Asn Ser Gly 
45 50 55 60 

aag tgg gig Igt gag tig aga gag cca aac aag aaa acg agg att tgg 362 
Lys Trp Val Cys Glu Leu Arg Glu Pro Asn Lys Lys Thr Arg lie Trp 

65 70 75 

etc ggg act ttc caa ace get gag atg gea get cgl get cac gac gtc 410 
Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val 

. 80 85 90 

gcc gee ala get etc egt ggc aga tct gcc tgt etc aat ttc get gac 458 
Ala Ala lie Ala Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp 

95 100 105 

teg get tgg egg eta ega ate ccg gaa tea acc tgt gcc aag gaa ate 506 
Ser Ala Trp Arg Leu Arg lie Pro Glu. Ser Thr Cys Ala Lys Glu lie 

no 115 120 

caa aag gcg gcg get gaa gcc gcg ttg aat tit caa gal gag alg Igt 554 
Gin Lys Ala Ala Ala Glu Ala Ala Leu. Asn Phe Gin Asp Glu Met Cys 
125 130 135 140 

cat atg acg acg gat get cat ggt ctt gac atg gag gag acc ttg gig 602 
His Met Thr Thr Asp Ala His Gly Leu Asp Met Glu Glu Thr Leu Val 

145 150 155 

gag get att tat acg ecg gaa eag age caa gat gcg ttt tat atg gat 650 
Glu Ala Me Tyr Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Mel Asp 
160 165 170 
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(21) 

39 

gaa gag gcg atg tig ggg atg tcl agt ttg tig 
Glu Gtu Ala Met Leu Gly Met Ser Ser Leu Leu 

175 180 
ggg atg ctt tta ccg teg ccg teg gtt caa tgg 
Gly Met Leu Leu Pro Ser Pro Ser Val Gin Trp 

190 195 
gtc gag gga gat gat gac gtg tec tta tgg age 
Val Glu Gly Asp Asp Asp Val Ser Leu Trp Ser 
205 210 . 215 

tttttatttc catttltggt attatagctt titatacatt 
tcttcttctt tttttggttg tgagaaacga atgtaaatgg 
aaatgttttt gagtgcagaa tatataatet tt 



4#Ba 2000-1 16260 
40 

gat aac atg gcc gaa 698 
Asp Asn Met Ala Glu 
185 

aac tat aat ttt gat 746 
Asn Tyr Asn Phe Asp 
200 

tat taaaattcga 792 
Tyr 

tgatcctttt ttagaatgga 852 
taaaagttgt tgtcaaatgc 912 
944 



<210> 8 
<211> 216 
<212> PRT 

<213> Arabldopsis thai iana 

> 

<400> 8 

Met Asn Ser Plie Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

1 5 10 "15 

Ser Pro Val Ser Ser Gly Gly Asp Tyr Ser Pro Lys Leu Ala Thr Ser 

20 25 30 

Cys Pro lys Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His 

35 ' 40 45 

Pro lie Tyr Arg Gly Val Arg Gin Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Gtu Leu Arg Glu Pro Asn Lys Lys Thr Arg Me Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Me Ala 

85 90 95 

Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 no 

Leu Arg lie Pro Glu Ser Thr Cys Ala Lys Glu lie Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Asn Phe Gin Asp Glu Met Cys His Met Thr Thr 

130 135 140 

Asp Ala His Gly Leu Asp Met Glu Glu Thr Leu Val Glu Ala Me Tyr 
145 150 155 160 

Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp Glu Glu Ala Met 

165 170 175 

Leu Gly Met Ser Ser Leu Leu Asp Asn Met Ala Glu Gly Met Leu Leti 

180 185 190 

Pro Ser Pro Ser Val Gin Trp Asn Tyr Asn Phe Asp Val Glu Gly Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 
210 215 



<210> 9 
<211> 1513 
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(22) 



41 

<212> DNA 

<213> Arabidopsis thaliana 



4t§l 2000-1 16260 
42 



<220> 
<221> CDS 

<222> {1 83).. (1 1 72) 



<400> 9 

gagacgctag aaagaacgcg aaagcttgcg aagaagallt gcttttgalc gacttaacac 60 
gaacaacaaa caacalctgc glgataaaga agagattttt gcctaaataa agaagagatt 120 
cgactctaal cctggagtta tcattcacga tagatlctta gattgcgact ataaagaaga 180 
ag atg get gta lat gaa caa acc gga acc gag cag ccg aag aaa agg 227 
Met Ala Vai Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg 
1 5 10 15 

aaa tct agg gel cga gca ggt ggt Ita acg gtg get gat agg eta aag 275 
Lys Ser Arg Ala Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys 

20 25 30 

aag tgg aaa gag tac aac gag att gtt gaa get teg get gtt aaa gaa 323 
Lys Trp Lys Glu Tyr Asn Glu He Val Glu Ala Ser Ala Val Lys Glu 

35 40 45 

gga gag aaa ccg aaa cgc aaa gtt cct gcg aaa ggg teg aag aaa ggt 371 
Gly Glu Lys Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

tgt atg aag ggt aaa gga gga cca gat aat tct cac tgt agt ttt' aga 419 
Cys Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg ■ • 

65 70 75 

gga gtt aga eaa agg att tgg ggt aaa tgg gtt gea gag att ega gaa 467 
Giy Val Arg Gin Arg lie Trp Gly Lys Trp Val Ala Glu lie Arg Glu 

80 85 90 95 . 

ccg aaa ata gga act aga ctt tgg ctt ggt act ttt cct aec gcg gaa 515 
Pro Lys lie Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu 

100 105 110 

aaa get get tec get tat gat gaa gcg get acc get atg tac ggt tea 563 
Lys Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser 

115 120 125 

ttg get cgl ctt aac Itc cct cag tct gtt ggg tct gag ttt act agt 611 
Leu Ala Arg Leu Asn Phe Pro Gin Ser Val Giy Ser Glu Phe Thr Ser 

130 135 140 

acg tct agt caa tct gag gtg tgt acg gtt gaa aat aag gcg gtt gtt 659 
Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Val Val 

145 150 155 

tgt ggt gat gtt tgt gtg aag cat gaa gat act gat tgt gaa tct aat 707 
Cys Gly Asp Val Cys Val Lys His Glu Asp Thr Asp Cys Glu Ser Asn 
160 165 170 175 

eca ttt agt cag att tta gat gtt aga gaa gag tct tgt gga aec agg 755 
Pro Phe Ser Gin lie Leu Asp Val Arg Glu Glu Ser Cys Gl^y Thr Arg 

180 185 190 

ccg gac agt tgc acg gtt gga cat caa gat atg aat tct teg ctg aat 803 
Pro Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu Asn 
195 200 205 
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(23) 

43 

tac gat tig ctg tta gag ttt gag cag cag tat 
Tyr Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr 

210 215 
cag gag aaa gag aaa ccg aag cag gaa gaa gag 
Gin Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu 

225 230 
caa cag gaa cag caa cag caa cag ctg caa ccg 
Gin Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro 
240 245 250 

gca gat tac ggt tgg cct tgg tcl aat gat alt 
Ala Asp Tyr Gly Trp Pro Trp Ser Asn Asp lie 

'260 265 
tct tgg gat cct aat gag tgc ttt gat att aat 
Ser Trp Asp Pro Asn Glu Cys Phe Asp^ lie Asn 

275 280 
tig aat gaa cct ggt ccc cal cag age caa gac 
Leu Asn Glu Pro Gly Pro His Gin Ser Gin Asp 

290 295 
tct ggt agl tat gat Itg cat ccg ctt cat etc 
Ser Gly Ser Tyr Asp Leu His Pro Leu His Leu 

305 310 
cac gag tic aat ggt Itg agl tct ctg gat alt 
His Glu Phe Asn Gly Leu Ser Ser Leu Asp Me 
320 325 330 

tcctacaaga ctacaacata atctltggat tgatcatagg 
aatgatctga ttcacaalga aaaaataltl aataac.tcta 
gatcatgaac tgttgcttct catctattga gttaatatag 
tttctlctct ttgtagaaaa aaaaaaaaaa aaaaaaaaaa 
srcsdvsnaa nntrnatnar sarchcntrr agrclrascn 
aantamaysakmasrngngac 

<210> 10 
<211> 330 
<212> PRT 

<213> Arabidopsis thai iana 



4#§a 2000-116260 
44 

tgg ggc caa gtt Itg 851 
Trp Gly Gin Vai Leu 
220 

gag ata cag caa cag 899 
Glu lie Gin Gin Gin 
235 

gat ttg ctt act gtt 947 
Asp Leu Leu Thr Vai 
255 

gta aat gal cag act 995 
Vai Asn Asp Gin Thr 
270 

gaa etc ctt gga gat 1043 - 
Glu Leu Leu Gly Asp 
285 

caa aac cac gta aat 1091 
Gin Asn His Vai Asn 
300 

gag cca cac gat ggt 1139 
Glu Pro His Asp Gly 

315 

tgagagttct gaggcaatgg 1192 



agaaacaaga aataggtgtt 1252 
tagtttttgt tctllcctlg 1312 
cgaatagcag agtttctctc 1372 
aaaaaaaayh sakmabgcar 1432 
csrcaswash tskbabarak 1492 
1513 



<400> 10 

Met Ala Vai Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg Lys 

15 10 15 

Ser Arg Ala Arg Ala Gly Gly Leu Thr Vai Ala Asp Arg Leu Lys Lys 

20 25 30 

Trp Lys Glu Tyr Asn Glu Me Vai Glu Ala Ser Ala Vai Lys Glu Gly 

35 40 45 

Glu Lys Pro Lys Arg Lys Vai Pro Ala Lys Gly Ser Lys Lys Gly Cys 

50 55 60 

Mel Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg Gly 
65 70 75 80 

Vai Arg Gin Arg Me Trp Gly Lys Trp Vai Ala Glu Me Arg Glu Pro 

85 90 95 

Lys lie Gly- Thr Arg leu Trp Leu Gly Thr Phe Pro Thr Ata Glu Lys 
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(24) ^§3 2 000-116260 

45 46 . 

100 105 no 

Ala Aia Ser Ala Tyr Asp Giu Ala Ala Thr Ala Met Tyr Gly Ser Leu 

n5 120 125 

Ala Arg Leu Asn Phe Pro Gin Ser Val Gly Ser Giu Phe Thr Ser Thr 

130 135 140 

Ser Ser Gin Ser Giu Val Cys Thr Val Giu Asn Lys Aia Va i Val Cys 
145 150 155 160 

Gly Asp Val Cys Val Lys His Giu Asp Thr Asp Cys Giu Ser Asn Pro 

165 170 175 

Phe Ser Gin lie Leu Asp Val Arg Giu Giu Ser Cys Gly Thr Arg Pro 

180 185 190 

Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu Asn Tyr 

1 95 200 205- 

Asp Leu Leu Leu Giu Phe Gtu Gin Gin Tyr Trp Gly Gin Val Leu Gin 

210 215 220 

Giu Lys Giu Lys Pro Lys Gin Giu Giu Giu Gtu lie Gin Gin Gin Gin 
225 230 235 240 

Gin Giu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val Aia 

245 250 255 

Asp Tyr Gly Trp Pro Trp Ser Asn Asp lie Val Asn Asp G(n Thr Ser 

260 265 270 

Trp Asp Pro Asn Giu Cys Phe Asp lie Asn Giu Leu Leu Gly Asp Leu 

275 280 285 

Asn Giu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn Ser 

290 295 300 

Gly Ser Tyr Asp Leu His Pro Leu His Leu Giu Pro His Asp Gly His 
305 . 310 315 320 

Giu Phe, Asn Gly Leu Ser Ser Leu Asp lie 
325 330 

<210> 11 
<2n> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi 1 1 si te. 

<400> 11 

aagcttaagc ttacatcagt ttgaaagaaa 30 

<210> 12 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and hav ing Hindi 1 1 site. 
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2000-116260 

48 



47 



<m> 12 

aagcttaagc tigctnttg gaactcatgt c 



31 



<210> 13 
<211> 32 
<212> DNA 

<2t3> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on DREB1A gene and having BamHI 
site. 



<210> 14 
<211> 34 
<212> DNA 

<213> Ar t i f ic iai Sequence 

<220> 

<223> Designed oligonucleotide based on DRE61A gene and having BamHI 
site. 



<210> 15 
<211> 34 
<212> DNA 

<213> Art if icial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi 1 1 site. 



<210> 16 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi II site. 



<400> 13 

aagcttaagc ttgccataga tgcaattcaa tc 



<400> 14 

aagcttaagc Itttccaaag atltttttct ttccaa 



36 



<400> 15 

ggatccggat ccatgaactc attttctgct 



30 



<400> 16 
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2000-116260 

50 

32 



49 

ggatccggat ccttaataac tccataacga ta 



<210> 1? 
<211> 941 
<212> DNA 

<213> Arab i dops i s thai i ana 
<400> 17 

gccatagatg caattcaatc aaactgaaat ttctgcaaga atctcaaaca cggagatctc 60 

aaagtttgaa agaaaatlta Ittcttcgac tcaaaacaaa cttacgaaat tlaggtagaa 120 

cttatataca ttalatlgta atttlltgta acaaaatgtt ttlaltatta ttalagaatt 180 

ttactggita aattaaaaat gaalagaaaa gglgaatlaa gaggagagag gaggtaaaca 240 

ttttcttcta IttltUata Uttcaggat aaattattgt aaaaglttac aagatttcca 300 

lltgaclagt gtaaatgagg aatatlcUt agtaagatca ttatttcatc tacllcttlt 360 

atctlctacc agtagaggaa taaacaatat ttagctcctt tgtaaataca aattaatttt 420 

cctlctlgac atcattcaat ttiaatttta cgtataaaat .aaaagatcat acctattaga 480 

acgattaagg agaaatacaa ttcgaalgag aaggatgtgc cgtttgttat aataaacagc 540 

cacacgacgt aaacgtaaaa tgaccacatg atgggccaat agacatggac cgactactaa 600 ( 

taatagtaag ttacalttta ggalggaata aatatcalac cgacatcagt tttgaaagaa 660 

aagggaaaaa aagaaaaaal aaataaaaga tatactaccg acatgagltc caaaaagcaa 720 

aaaaaaagat caagccgaca cagacacgcg tagagagcaa aalgacttig acgtcacacc 780 

acgaaaacag acgcttcata cgtgtccctt tatctctctc agtctctcta taaacttagt 840 

gagaccclcc tctgttttac tcacaaatat gcaaaclaga aaacaatcat caggaalaaa 900 

gggtttgatt acttctattg gaaagaaaaa aatctttgga a 941 

<210> 18 
<211> 71 
<212> DNA 

<213> Arabidopsis thai iana 
<400> 18 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 

tlccaaaaag c 71 



<210> 19 
<211> 71 

.<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<400> 19 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatalattt tcgacatgag 60 
ttccaaaaag c 71 

<210> 20 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
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(27) i^§8 2000-1 16260 

51 52 

<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<400> 20 • 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agalatacta cttttatgag 60 
ttccaaaaag c 71 

<210> 21 
<211> IV 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oi i gonuc ieot ide having a partially mutated sequence within the 
DRE region. 

<400> 21 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatalacta ccgacaaaag 60 
ttccaaaaag c 71 

<210> 22 
<211> 71 
<212> DNA 

<213> Art if icial Sequence 

<220> 

<223> Oligonucleotide having a partially mutated sequence outside 
the DRE region. 

<400> 22 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgat 60 
caacaaaaag c 71 

<210> 23 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide having a partially mutated sequence outside the 
DRE region. 

<400> 23 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttcggttaag c 71 

10 0 9 8] [ia?ij#-§-n] \mm^i-(0':/u^-^^^^\zm 

[0 0 9 9] 50 VKo 
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53 

[0 10 0] 

[gH?iJ##12] rd29AJte^C07'n^-^— |g^{C» 

-:5v^•r®?^Ufcs Hindi! lSBt(kSrWi-2>;i-y =?5?i^ w^d- 

[0101] 

[iE?iJ#-§-13l DREBIAite^OT'o^— |g:®jc 
[0 10 2] 

[iB^J#-§-14] DREBIAiUB^oro^-^— giJ^fd 
[0 10 3] 

[ia?^iJ#-§-15] rd29Aite^=-<07'n^-^-®J;a{;ia 

-:5^^TKt^Lfc, Hindlll$Wa:**i--6;a-y =f5?^ u;d- 

[0 10 4] 

[iE?U#-^16] rd29Aae^07't3^— ^'—^ gI:®{CS 

-5v^TKt^bfc. Hindll|gW(tS:^i-*3}-y =fp?^ L':^ 

[0 10 5] 
[0 10 6] 

[iBy'J##20] DREta*Srt(^iSa?iJ^— gPlES^Hirfc^ 
[0 10 7] 

[ia^iJ#-§-21] DREfS^rtcoiajiJSr— 
[0 10 8] 



(28) fl^BS 2000-116260 

54 

imnm^22] DREsia^wiajiJSr-sp^s^^fc* 

[0 10 91 

[E?'JS-^23] DREtgi^(Oia?iJ€r-SP^^S-^fc:i- 

[msos^^iiiftes] 

[la 1 1 DREBite^ro^^ ^ V --Vi/^&coJlSSSr^-*- 
[1112] DREBlAiJ' W-?^®S.t5DREB2A^>^-«^KoDRE 

[ma] DREB1Ai5'>'^-?j5'K2Si.r5DREB2A:J'>'^-«^SC<Ote^ 

[El 4] CAMV35Srn^— ^-Sr^tr«ife«Affi«alfe:t 

[HIS] DREB1Aae^aSA*t!fe{r*5ft^;^ M/;=<>Al^^ 

[136] DREBlAjtfe^^Attfferoi*)^;^ h 

[^7] rd29AjteT-7'n^-^— Sr-&tfffl!^j»Affl«l 
[IDS] pBI35S:DREB1ASr»ALfc h7>'^i?*:=5'^ 
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